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VTT IN BRIEF

Staff breakdown by 
location:

Oulu 323
Outokumpu 37
Jyväskylä 128
Tampere 332
Lappeenranta 12
Espoo 2 159
Others 21

Total 3 012

Units:

VTT Electronics
VTT Information Technology
VTT Industrial Systems
VTT Processes
VTT Biotechnology
VTT Building and Transport

VTT Information Service
VTT Corporate Management 

and Services

Staff: 3 012

Turnover: 214 M€

• Basic govern. funding to R&D
on VTT’s own initiative 34 M€

• Jointly funded projects 92 M€

• Commercial activities 88 M€
• •• • •

•

Tampere

Oulu

Jyväskylä
Outokumpu

Espoo•

•

•

Vaasa

Rajamäki

•Raahe• Kajaani
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Objectives of Annex46
• To provide tools and guidelines for decisionmakers and energy 
managers, performance contractors and designers

• To improve the working environment

• To provide recommendations on how to operate the retrofitted buildings

• To promote energy- and cost-efficient retrofit measures by providing 
successful examples

• To support decisionmakers in evaluating the efficiency and acceptance of 

available concepts

• To find improved ways of using Energy Performance Contracts (ESPCs) for 
Government buildings retrofit measures
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Definitions?

Energy Labelling Energy Certification

Energy Assessment Energy Auditing
Permanent activity One time action

Continuous Commissioning

Energy Management

•IEA Annex4x: Cost-Effective Commissioning for 
Existing and Low Energy Buildings
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Focus of Subtask A
Energy Assessment in Government non-

residential buildings ≈ Energy Auditing?

EA-Tools for decision making process of 
energy  retrofitting ≈ Energy Management tools?

common procedures and guides

common software and other tools
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Enegy Management Strategies

Short Term Energy Management
Effective O&M  of the existing systems in Bldg

O&M 
improvements

(no cost 
measures)

O&M 
improvements

(no cost 
measures)

Consump.
Monitoring
Consump.
Monitoring

Energy
Analyses
Energy

Analyses
Targets for 

monthly 
consumption

Targets for 
monthly 

consumption

Setting 
Long Term

Targets

Setting 
Long Term

Targets

State of 
the Art

State of 
the Art

Long Term Energy Management
Improving the energy efficiency by investing to the new technologies

Planning and
implementation

of retrofits 

Planning and
implementation

of retrofits 

Analysing of 
Results

Analysing of 
Results
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Different levels of EA

Amount and Type 
of Information

M
ore and detailed, specific

Le
ss

 b
ut
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fin

ed
, g

en
er

al

1. Building stock

2. Building

3. System

4. Component



Some typical risks in EA

• Lack of wholeness and general view
• Instead of big picture focus only on some 
systems or equipments
• Suboptimisation  

• We don´t see the wood for the trees or
buildigstock/buildings for the gadgets
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Tools of EA:

Monitoring OtherCalculationMonitoring Calculation Other

Benchmarking Simple Statistics,Dbases

Manual, AMR Detailed Walk through EA
Metering NIALM etc.

Submetering Simulation, Detailed EA,
Measurements modelling Thermography

Sensors, Instrum. Diagnostics Measurements

L1. Building stock

L2. Building

L3. System

L4. Component
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Focus of EA (Subtask A):

Calculation tools

Benchmarking,
Analysing tools

Monitoring tools

EA Model

1. Building stock

2. Building

3. System

4. Component
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Focus of subtask A

Monitoring, Targeting and Benchmarking Tools Testing the tools in pilot 
buildings (buildingstocks)

Calculation method and tools (common simple sw?)

Energy Assessment/Audit Model (incl. guidebook, 
checklists etc.)
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Tasks

Analysing of present tools and (best) practicies
Mapping out useful existing materials and experiences

Developing a www-based monitoring&targeting platform for EA 

A1

A2
Setting up a pilot benchmarking sytem (incl pilot bldg-stocks) 

Developing simple calculation toolset for EA
(Testing it in pilot audits in pilot buildings?)A3

Developing a common EA model incl. guidebook
A4 (Testing it = Implementing pilot audits in pilot buildings?)

Integrating the outputs with the other subtasks (especially D)
A5 Reporting and dissemination activities
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Subtask A Delivarables?

Monitoring&Benchmarking 
tool(s) Calculation tool(s)

EA Model and Guidebook

Energy Assessment
toolbox



Working Principle

We don´t have to
• start from  scratch!
• re-invent  the wheel!

A lot of knowledge and 
experience is available!

Some examples:
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Examples of EA Tools:

Calculation tools

Benchmarking,
Analysing tools

Monitoring tools

EA Model

1. Building stock

2. Building

3. System

4. Component
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Motoring tools developed at VTT:

Monitoring&Targeting
Energy Management

Analysing
Benchmarking

Feedback
Motivation
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Used already in Annex36:

Support English, German, French, Italian,    
Greek, Swedish, Polish, Czech, Estonian
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Available in the web as well:
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EA on Building Stock Level:

Potential Targets for EA
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EA on Building Stock Level:

EA needed!
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EA on Building Stock Level:
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EA on Building Level:
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EA on Building Level:
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Don´t forget!

EA on Building Level:
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EA on System Level:
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EA on System Level:
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Simple tools for data collection

Updating of 
meter readings
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Examples of EA Tools:

1. Building stock

2. Building

3. System

4. Component

Calculation tools

Benchmarking,
Analysing tools

Monitoring tools

EA Model
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Building type

Constr. year Building volume

Heating system Building location

Number of floors

Calculation tools: (by Jari Shemeikka&Sami Karjalainen, VTT)
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MOTIWATTI 2.0: ENERGY AUDITOR'S TOOL
(by Jari Shemeikka, VTT)

• Motiwatti is used in energy audits in Finland
• Properties:

• Calculates the heating energy demand (space, 
ventilation and hot water), no cooling energy calculations

• The electricity of fans in ventilation units is handled in 
detail

• Easy to use principle
• Fast shoe-box modeling of the building envelope with the 

help of the construction database defaults (categorized by 
building type and age)

• Easy to use methodology for the energy saving measures
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The basic data of the building
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A sample of the HVAC-auditors' view
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Summary of the electricity consumption 
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A sample view of one saving measure, energy 
efficient lightning

Motiwatti calculates
the net saving
-saving lightning energy means 
increased space heating energy 
consumption
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The summary of the energy saving measures

List of all individual 
calculated measures

List of the
recommended 
measures calculated
top down in chain
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Examples of EA Tools:

1. Building stock

2. Building

3. System

4. Component

Calculation tools

Benchmarking,
Analysing tools

Monitoring tools

EA Model
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Material and tools already available
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Material and tools already available
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What is an Energy Audit?

• With energy audits we mean a systematic procedure in 
existing buildings/ sites/objects where the purpose is 
to

• evaluate the existing energy consumption
• identify the energy saving potential and find the 

potential of renewable energy sources
• report and make detailed saving proposals
• (monitor the realisation of proposals/retrofit measures)
• (assess the influences and and saving achieved)

(Source:Motiva)
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National Information 
Center for 

Energy Efficiency
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The properties of energy audit models

Source:SAVE-project AUDIT II
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The Core Audit is the heart of all possible 
energy audits and includes the steps of
• evaluating the present energy consumption
• identifying of energy saving possibilities
• reporting.
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Basic Energy Audit Models
(Source:SAVE-project AUDIT II)

Annex46 
Model?
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The Finnish Energy Audit Procedure
(Source:SAVE-project AUDIT II)
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Subtask 
A

EA Tools (Source:SAVE-project AUDIT II)

Monitoring
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EA Tools
(Source:SAVE-project AUDIT II)
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EA Tools
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1. Building stock

1. Building stock
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Building Stock (Portfolio)

• Owner´s Scope = Management
• Need for processed (filtered) Information

• Energy
• Economy
• Environment

• Monitoring&Targeting (Yearly&Monthly Energy Data)
• Benchmarking (wasters, big consumers)
• Basis for Decision Making
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Building

• User´s Scope = IAQ, Thermal Comfort
• M&O personnel, activities essential 
• Monitoring&Targeting (Monthly&Daily Energy Data)
• BEMS, M&O Manuals 
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Building Systems

• Envelope, HVAC, Lighting,etc. (look e.g. ASHRAE 
Guideline, The Commissioning Process)

• Monitoring&Process Control (Daily&Hourly Data)
• Energy

• Economy
• Environment

• Basis for Decision Making
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Components, equipments

• Vendor´s Scope = Management
• Specifications, 
• Testing, balancing (TAB) 
• Manuals etc. information
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What is Motiva?

• Established in 1993
• Motiva Oy is an impartial and state-owned 

company with 23 employees and annual turnover 
of 4 million €

• Motiva is a service organisation promoting a 
market for renewable energy sources and efficient 
energy use

• Motiva produces, refines and disseminates 
information, develops methods and boosts the 
introduction of advanced technology.

• Motiva implements the government's decisions on 
energy conservation and promotion of renewable 
energy sources. 
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Subsidy policy
• Energy Auditing is voluntary
• Following the Audit Guidelines given by Motiva 

and MTI entitles the client to apply for audit 
subsidies

• The subsidy is specified yearly 
• In 2002 the subsidy is 40 % of the approved auditing 

costs
• Subsidies for energy saving investments are 

available for companies etc. in Voluntary Agreements
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Motiva’s tasks in EA-Programme
• Overall co-ordination of the Audit Programme 
• Promotion of energy auditing

• promotion material, website, presentations
• Preparation of audit Guidelines with MTI
• Development of the Audit Programme
• Training and authorisation of auditors 
• Quality control on auditors’ work
• Monitoring of volumes and results
• Advice to auditors and clients



6.6.2005 65

VTT BUILDING AND TRANSPORT

Copyright © VTT

A Walk-Through Energy Audit is a 
scanning model typically used in tertiary 
buildings where the energy consuming 
systems are quite simple and the probable 
areas for potential energy saving measures 
are known in advance.
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A Preliminary Energy Audit is the scanning energy audit 
model for large sites in the process industry. Most of the work 
in the Preliminary Energy Audit is in building up a reliable 
breakdown of the present total energy consumption and in 
defining the areas of the significant energy consumption. 

The audit points the most obvious savings and also points out 
the areas where supplementary “second-phase audits are 
needed and how they should be targeted
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For the Selective Energy Audit the Operating Agent gives 
only general guidelines and therefore the auditor is allowed 
to choose the level of approach, both in coverage and
accuracy. This audit model is very cost-effective, when used 
by neutral, target-oriented and experienced auditors but 
may also, in the worst case, concentrate on only the    
obvious savings and ignore everything else. 

From the Operating Agent`s point of view this model is
problematic because the quality control on this kind of 
audits is very difficult.
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For the Targeted Energy Audit the Operating Agent 
defines clear specifications on the content of the audit. 
The audit may concentrate on one specific energy using 
system (boiler, compressed air system) or cover all 
energy use of the site. 

There are various possibilities to create the technical 
content of a targeted audit. This model creates a basis
for a standard and detailed reporting which brings some 
advantages to the Operating Agent especially in quality 
control and monitoring.
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The targeted audits range from a One-system 
Audit to a Comprehensive Audit that covers all 
energy use.

The Comprehensive Energy Audit is one of 
the most typical applications of the Targeted
audits. The Comprehensive audit covers all 
energy usage of the site, including mechanical
and electrical systems, process supply systems, 
all energy using processes, etc.
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Auditor´s Tools

The wording "tools for audits" or "auditors’ tools" 
describes a large family of support documents and 
applications which are intended to facilitate the work of 
auditors in the view of both minimising audit costs AND 
maximising audit quality.
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Data from Existing Utility Meters

should be 
utilised more 
effectively !
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Benchmarking is an effective way
Specific Consumption of Energy in some Schools  of Helsinki
                                                         Total cons.
  Heating                       (kWh/m3)                 year 1999
                                                           (MWh)
  Code     School      1996   1997   1998   1999
  -----    ----------   ----   ----   ----   ----
  HEL21187 Kontulan     81,1   83,1   89,4   82,2          1.218
  HEL21690 Pukinmäen    24,7   87,3   93,5   81,6            110
  HEL21648 Pohjois-H    64,9   71,7   86,7   74,6             42
  HEL21186 Pakilan y    44,7   62,3   66,4   61,8          1.270
  HEL21198 Vesalan y    52,6   53,8   54,3   57,5          1.343
  HEL21116 Kannelmäe    48,5   44,5   53,7   53,8          1.105
  HEL21208 Mellunmäe    49,2   49,3   56,7   53,3            828
  HEL21065 Maunulan     51,4   52,9   56,5   51,2          1.531
  HEL21083 Haagan al    50,8   50,7   51,3   47,6            454
  HEL21143 Jakomäen     41,6   40,4   44,6   44,3          1.211
  HEL21055 Oulunkylä    45,3   45,3   54,8   43,9            828
  HEL21185 Pakilan a    41,7   42,5   44,2   43,8            765
  HEL21236 Käpylän y    35,5   38,0   39,3   38,5          1.145
  HEL21017 Vallilan     37,2   33,6   39,6   35,6            582

  In average            47,2   49,1   57,4   50,6

For Best Practice Dissemination!
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Energy consumption estimate 
calculation with WebEtana

•Energy calculation needs very 
few input parameters. More data 
for the calculation is generated 
from the system’s default value 
database according to the year 
built, type of the building, type of 
the heating system, total room 
area, and geographical location.
•it is possible to adjust and define 
the calculation parameters if 
needed
•the results can be displayed in 
charts etc. 
•the result can be exported to an 
energy consumption monitoring 
module
•Easy, simple, fast, and accurate 
enough

Building type

Constr. year Building volume

Heating system Building location

Number of floors
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Information DisseminationInformation Dissemination

Tähän esim. Motivan esimerkki-kortit ja ulkolaisia 
aineistoja (ks. EnergySavingInfo/UK)
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0. General Information
- Background
- Motivation
- Partners, Actors
- Links to other sites

2. Benchmarking,  
control, diagnostics

4. Energy Auditing
- general guidelines
- best-case examples
- sw-tools (Motiwatti)
- paybacks etc.

6. EnergyConceptAdviser
- saving technologies
- product information
- companies, services
- best practice info

5. Envelope&IAQ
performance evaluation
- Thermal scanning
- Air-tightness 
- Other measurements

1. Monitoring&
Targeting, 

- data collection sw-tools
- AMR-over internet
- cons. statistics, analyses

3.Calculation tools
- WebEtana, RET etc.

7. Realisation, financing
- Risk management
- Escos, EPC´s etc. 
- M&V (Commissioning)
- eBusiness-framework

Energy Assessment Portal for Gov. Buildings
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EA on Building Level:
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Demonstration of new tehcnologies?
SoapBox (VTTELE) LUQAS-Smart Sensor (EnSan, GER)

Internet based monitoring and diagnosis (Comsel, Ennovatis)
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EnErGo
Database
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Tools of assessment:

Need of Information

General, refined

Detailed, specific

L1. Building stock

L2. Building

L3. System

L4. Component
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Enegy Management Strategies

Setting 
Long Term

Targets

Setting 
Long Term

Targets

State of 
the Art

State of 
the Art

Short Term Energy Management
Effective O&M  of the existing systems in Bldg

Long Term Energy Management
Improving the energy efficiency by investing to the new technologies

O&M 
improvements

(no cost 
measures)

O&M 
improvements

(no cost 
measures)

Consump.
Monitoring
Consump.
Monitoring

Energy
Analyses
Energy

Analyses

Planning and
implementation

of retrofits 

Planning and
implementation

of retrofits 

Analysing of 
Results

Analysing of 
Results

Targets for 
monthly 

consumption

Targets for 
monthly 

consumption


